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Motivation: Persistence diagrams and landscapes
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The rank function
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Persistence diagrams and the rank function
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Discrete perspective
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The rank function from the persistence diagram

Rank function Persistence diagram
Upper Left Sum

p5, 6q
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The persistence diagram from the rank function

Rank function Persistence diagram
Möbius inversion
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PDpAq “ rankpAq ´ rankpBq ´ rankpCq ` rankpDq

PDpAq “ 2´ 1´ 1` 1 “ 1
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Graded rank

Definition
For k ě 1, the k ’th graded rank function is given by

rankkppq “

#

1 rankppq ě k

0 else
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Rank and graded rank
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Graded persistence diagrams

Definition
The k’th graded persistence diagram is the Möbius inversion of the
k’th graded rank function.
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Consistency Theorem (Betthauser, Bubenik, E.)

The following diagram of transformations commutes:

Rank function Persistence diagram

Graded rank Graded persistence diagram

Möbius inversion

Grading

Upper Left Sum

Pointwise Sum

Möbius inversion

Pointwise Sum

Upper Left Sum
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Correspondence Theorem (Betthauser, Bubenik, E.)

The k’th graded persistence diagram is equivalent to the k’th
persistence landscape λk .
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Proof sketch
Λk pAq “ ´1 ñ A is a local minimum

ΛkpAq “ rankkpAq ´ rankkpBq ´ rankkpC q ` rankkpDq “ ´1
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Proof sketch
Λk ppq “ ´1 ñ p is a local minimum
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